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Abstract 
India and China collectively represents an important economic polarity in the contemporary world. Together with substantial 
economic growth and improvement in other developmental indicators, they provide increased stability to the global economic 
and political order. As expected, a large part of this substantial economic growth is driven by substantial energy needs. 
Although there has been substantial decoupling of energy and economic growth, the nature and character of this decoupling 
is a matter of concern for policymakers and politicians alike. The more significant bulwark that is navigating choices for 
energy has been due to the concern for the environment- local and global (climate change). It would be interesting to 
assess these choices (energy and environmental; particularly with response to challenges posed due to climate change) 
between India and China in a comparative framework. Through studying recent energy and climate change and related policy 
documents in India and China, this paper seeks to answer the following questions: (i) Development of a comparative 
analytic framework and its various dimensions, to critically assess energy and climate change policies.(ii) What lessons can 
be learnt from the recent experiences in the two countries? (iii)What are the critical areas/dimensions of development co-
operation between India  and  China;  particularly  in  the  domain  of  energy  and  climate  change sectors?  This paper aims 
to contextualize contemporary debate on India and China’s energy and climate  change  policy  and  aims  to  contribute  to  
the  literature  that  attempts  to characterize the future role in arresting incremental damages due to the contemporary climate 
change through increased GHG (Green House Gas) emissions. 
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1. Introduction 
Broad regional variability exists in economies around the world. This variability pertains to different key drivers 
of the economy. The developed world is very different from the developing world in terms of production and 
consumption patterns, demographic structure, resource availability and distribution, communication and technology, 
as well as governance and institutional structures.  
With the most populous and rapidly growing economies of China and India, Asia is becoming increasingly 
important in the global geo-politics. Demands arising from rapid growth and rising per capita incomes in this region 
have put tremendous pressure on the resource base as well as existing infrastructure.  
With increasing energy consumption for meeting development requirements, India and China will be playing an 
important role in shaping the dynamics of future global energy and emission scenarios. For these economies, green-
house gas emissions and climate change being one of the major concerns. Addressing the concerns of climate 
change, energy use and emissions, and other development priorities simultaneously becomes a key challenge for 
these regions.  
In the next section, we introduce India and China from an economy-environment perspective, to get a fair idea of 
the underlying structure of their respective economies.  
The Indian Economy: In the recent years, Indian economy has achieved a high growth trajectory and has 
become one of the largest and fastest growing economies in the world. One of the major reasons for rapid 
development of Indian economy is the adoption of economic reform and opening up policy in 1991. The continuing 
and consistent acceleration in growth in the service sector accounts for the high growth pick up of the Indian 
economy. The Indian economy had witnessed a stagnant growth during the late 1970s. From 1970 to 2008, the 
average annual growth rate of real GDP has been 5.3%. The per capita income rose significantly. Over the period of 
2003-04 to 2007-081, the average GDP growth rate was 8.5%. A close review of the Indian economy suggests that 
the share of agriculture in the overall GDP has been declining. Continuous effort has been made through the Five 
Year Plans to transform the Indian economy from agrarian to industrial economy. However, due to a weak industrial 
base and backward technology, India’s overall level of industrialization is still low.  
The Chinese Economy: After the founding of the People Republic of China, transiting China from an agrarian to 
an industrialised economy has been the central focus of the government. China’s sustained growth story is partially 
driven by the drivers of accumulation (of human capital), efficient allocation (directed towards public infrastructure) 
and productivity growth. From 1978 to 2008, the average GDP growth rate has been around 9.8% which has led to a 
high standard of living in the country. In 1993, the sectoral division of GDP was 19.75, 46.6% and 33.7% for 
primary, secondary and tertiary sector whereas in 2008, it was11.3%, 48.6% and 40.1%. During this period, heavy 
industry had a significant increase in the proportion (like electric power, iron and steel, machinery and equipment, 
automobile, shipbuilding, chemical, electronics, building materials). The industry sector has translated into the main 
driving force of the economy.  
2. Energy and Climate Change Policies in India and China: A Review 
China: Climate change issues, as a grave challenge to the sustainable development of the human society, has 
received ever greater attention from the international community. Deeply cognizant of the complexity and extensive 
influence of these issues and fully aware of the urgency of the task, the Chinese government is determined to 
address climate change in the process of pursuing sustainable development.  
With respect to the climate change agenda, China has taken 3 major policy initiatives:  
2.1. Institutional, Governance and Regulation  
The Chinese government has set up special institutions to cater to the issue of Climate change post 1990 and 
thereby established the National Committee on Climate Change (NCCC) in 1998. In order to further enhance the 
leadership of the work on climate change, the National Leading Group to Address Climate Change, headed by the 
Chinese premier, was set up in 2007 to draw up important strategies, policies and measures related to climate 
change, and coordinate solving of major problems in this regard. The National Development and Reform 
Commission (NDRC) were vested to undertake the general work in respect of climate change. Further, an Experts 
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Committee for Climate Change has been set up to improve scientific decision-making on climate change, and this 
committee has done a great deal of work in supporting government decision-making and boosting international 
cooperation and non-governmental activities. National Plan for Coping with Climate Change is the institutional 
response in this case and provincial governments are directed to adhere to this plan. In order to facilitate the 
implementation of the National Plan, governments at all levels were directed to further improve industrial, 
financial, taxation, credit and investment policies, make full use of price leverage, form institutions and 
mechanisms conducive to reducing greenhouse gas emissions, increase financial input and improve corresponding 
rules conducive to decelerating and adapting to climate change, thus enhancing work on climate change. 
2.2. Policies for Energy and Environment  
The key policies concerning the energy and environment sector in China are:  
 
2.2.1. Adjust the Economic Structure to Promote the Optimization and Up gradation of the Industrial Structure  
The Chinese government has formulated and implemented a series of industrial policies and special programs 
that take resources and energy conservation as an important component, and promoted the optimization and upgrade 
of the industrial structure. 
 
2. 2.2 Actively Develop a Recycling Economy to Mitigate Greenhouse Gas Emissions  
Attaching great importance to developing the recycling economy, the Chinese government is vigorously 
promoting the reduction, reuse and recycle (the 3R principle) of waste in resources utilization, so as to reduce 
greenhouse gas emissions from their sources and in the process of production.  
 
2.2.3 Striving to Save on Energy and Raise Energy Efficiency  
In accordance with the Notice on the Arrangement of the Work of Energy Conservation and Emission 
Reduction in 2008 issued by the General Office of the State Council, all the departments and regions have 
strengthened their accountability systems for energy efficiency, reinforced their monitoring and evaluation systems. 
 
2.2.4 Financial and Tax Policies Promoting Development of Renewable Energy  
The policy guidance and financial support from the Chinese government have been indispensable to the upsurge 
of renewable energy in China in recent years. Since 2008, the Chinese government has introduced a series of 
financial and tax preferential policies to boost the development of renewable energy power projects, including: 
 
The Interim Measures for the Administration of the Special Funds for the Industrialization of Wind Power 
Generation Equipment (2008) 
The Measures for the Administration of the Subsidy Funds for the Utilization of Straws for Energy (2008) 
The Interim Measures for the Administration of the Subsidy Funds from Public Finance for the Application of 
Photovoltaic Solar Energy in Buildings (2009) 
The Interim Measures for the Administration of the Financial Subsidy Funds to the “Gold Sun” Exemplary 
Projects (2009) 
The Notice on Perfecting the Policy on the On-grid Prices of Wind-generated Power (2009) 
2.3. Intensification of R&D efforts to respond to Climate Change  
China has continuously increased its investment in the scientific and technological effort to address climate 
change, and under various national plans for supporting science and technology, organized the execution of a series 
of scientific and technological research and demonstrative and promotional programs in the key fields for addressing 
climate change. The government issued the 2009 version of Catalogue of Technologies and Products Encouraged 
to Import, which includes such climate-friendly technologies and equipment as the technologies of designing and 
manufacturing the special critical parts of new energy cars, nuclear power equipment, solar energy power generation 
equipment, and the critical equipment for the new energy sectors such as renewable energy and hydrogen energy 
and for the exploration and development of coal-bed methane (coalmine gas), as well as the critical equipment for 
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the combination of blast-furnace gas and fuel gas for circular power generation. In the meantime, through deploying 
the scientific and technological work for addressing climate change during the 12th Five-year Plan period, the 
country has continuously intensified its effort to build the capability of scientific and technological innovation for 
addressing climate change, actively implemented a number of special programs for emission reduction, including 
the “10 cities, 1,000 vehicles”, “10 cities, 10,000 lamps”, and “Golden Sun” programs, and, in multiple channels, 
facilitated the construction of the critical technological support system for addressing climate change. 
3. National Policy for Energy and Climate Change: India 
1. Linking Climate Change and Development  
There are very strong linkages between climate change and sustainable development policies adopted by nations. 
While sustainable development pathway envisages an alternate development path with associated sectoral 
environmental and economic policies, institutional changes and the associated innovation/technological change, 
affecting climate change. On the other hand, choice of climate change policies results in avoided damage costs, 
provides ancillary benefits, involves direct national/sectoral costs, has positive spillovers and involves 
innovation/technological change; which in turn affects the concept of sustainable development. It is imperative to 
look into the synergies between sustainable development (or development) with climate change response policies so 
as to build resilience in national systems.  
The consideration of climate change in national development planning for India has been acknowledged by the 
government but not explicitly mentioned in the plan document. However the National Action Plan for Climate 
Change (GoI, 2008), unveiled by the Prime Minister of India in 2008, does emphasize the need for such 
consideration. The plan has explicitly considered certain missions, aimed at specific sectoral interventions, which 
have both mitigative and adaptive possibilities vis-à-vis climate change.  
 
2. Strategic linkage of National plans and Climate Change  
The strategies envisaged for the various sectors in the 11th plan document (2007-2012) and are indirectly aligned 
to the cause of addressing issues related to climate change and are continued in the 12th Five-Year Plan (through a 
low-carbon pillar). The long run desired outcome was to enhance food, energy, water, environmental and 
livelihoods security while at the same time address climate needs (this strategy aims at achieving climate change 
goals through the co-benefits approach). However, India is committed to agreeing to a legally-binding agreement 
towards mitigating GHG emissions under the yet to be negotiated international climate change agreement (under the 
aegis of the UN Convention on Climate Change).  
 
3. Energy and Climate Change Policy  
Developing countries, like India, would require building adaptive capacity for facing climate risks with 
increasing evidence of climate change (IPCC, 2006). Climate change, which happens due to increase in green house 
gas (GHG) emissions, is in turn related to increased human activities post industrialization (IPCC, 2006) and 
therefore industrialization of large developing countries, like China and India can add significantly to GHG 
emissions.  
Thus the challenges for India are immense, both on meeting the development needs of its people as well as 
achieving faster and consistent growth of its economy. Aligning the developmental objectives with concerns for 
climate change has emerged one of the key challenges for India.  
From the perspective of the energy sector, the plan document (11th and 12th FYP) highlights the need of 
affordable energy as a critical element to achieve the growth targets of the plan period, with an eye on rational 
energy pricing. Energy security has also emerged as a key theme in the policy document.  
A brief snap-shot of the existing policy framework is provided below, along with the key targets. 
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Table 1: Climate change related policies 
Policy name Details 
Integrated Energy Policy, 2006 (accepted 
in 
2009) 
Links to the goal of Sustainable Development by 
developing policies that promote ‘efficiency’ and 
reflect externalities associated with energy 
consumption 
National Five-Year Plan (11
th and 12th) Planning for longer-term economic growth, emphasis 
on meeting development targets (climate goals as co- 
benefits) 
National Action Plan on Climate Change 
(NAPCC) 
Driven by 8 core missions (target driven approach, 
with specific intervention targets) 
 
The NAPCC is the principal instrument through which India is responding towards challenges posed due to 
climate change. It identifies eight core “national missions” running through 2017 and directed ministries to submit 
detailed implementation plans to the Prime Minister’s Council on Climate Change by December 2008. Emphasizing 
the importance of high economic growth rates, the plan “identifies measures that promote our development 
objectives while also yielding co-benefits for addressing climate change effectively.” 
The eight National Missions and their related targets are elucidated below in the table below: 
 
Table2: Eight National Missions 
National 
Mission 
Targets/Actions 
 
 
 
National 
Solar 
Mi
ssi
on 
x To promote the development and use of solar energy for power 
generation and other uses with the ultimate objective of making solar 
competitive with fossil-based energy 
x Specific targets for increasing use of solar thermal technologies in 
urban areas, industry, and commercial establishments 
x Target of increasing production of photo-voltaic to 1000 MW/year 
x Target of deploying at least 1000 MW of solar thermal power generation 
x Establishment of a solar research center, increased international 
collaboration on technology development, strengthening of domestic 
manufacturing capacity, and increased government funding 
 
National 
Mission for 
Enhanced 
Energy 
Effici
x Building on the Energy Conservation Act 2001 
x Mandating  specific  energy  consumption  decreases  in  large  
energy- consuming industries ( system for trading energy-savings 
certificates) 
x Fiscal incentives (reduced taxes on energy-efficient appliances) 
x Finance for PPPs that reduce energy consumption through demand-
 
 
National 
Mission on 
Sustainable 
Habitat 
x Promote energy efficiency as a core component of urban planning 
x Extending the existing Energy Conservation Building Code 
x Emphasis on urban waste management and recycling, including 
power production from waste (3R) 
x Enforcement of automotive fuel economy standards and use of 
pricing measures to encourage the purchase of efficient vehicles 
x Use of public transportation 
327 Amir B. Bazaz and Vrinda Seksaria /  Procedia - Social and Behavioral Sciences  157 ( 2014 )  322 – 329 
National 
Water 
Mi
 
x 20%  improvement  in  water  use  efficiency  through  pricing  and  
other measures 
 
National 
Mission for 
Sustainin
g the 
Himalayan
 
 
x Conservation of  biodiversity, forest cover, and other ecological values 
in the Himalayan region, where glaciers are projected to recede 
 
National 
Mission for 
a “Green 
 
x Afforestation of 6 million hectares of degraded forest lands 
x expanding forest cover from 23% to 33% 
National Mission 
for 
Sustainable 
Agriculture 
x Adaptation in  agriculture through the  development of  climate-resilient 
crops 
x expansion of weather insurance mechanisms 
x Promotion of sustainable agricultural practices 
National Mission 
on 
Strategic 
Knowledge for 
Climate Change 
x The plan envisions a new Climate Science Research Fund that supports 
activities like climate modeling, and increased international 
collaboration 
x It  also  encourage  private  sector  initiatives  to  develop  adaptation  
and mitigation technologies 
 
Moreover, there are other specific programs identified for implementation, within the National Action Plan from 
the mitigation perspective. It mandates the retirement of old inefficient coal-fired power plants and supports R&D in 
making IGCC and super-critical technologies to be used as power plant technology. It also envisages initiatives like 
renewable portfolio standard for all states and mandatory energy audits for energy intensive industries. The plan also 
advocates for aggressive implementation of the energy labeling program. 
4. The Comparative Framework 
Both India and China respond to emerging development and economic growth challenges through a well-
planned process which culminates into a guiding document: the National Five Year plans. China’s latest five year 
plan runs till 2015, while India has very recently announced its five year plan. The terminal year for India’s five-
year plan is 20172. National priorities are very well reflected in these two documents, and the below framework is 
developed using these two documents so as to develop an analytical framework to compare the two country 
responses. 
Table 3: Comparative framework of China and India 
 
S.No. 
 
Element 
 
China 
 
India 
 
1 
 
Sector/s 
 
x Power sector (Hydro) 
 
x Energy Efficiency (Building 
sector, Industry) 
 
x Transport      (Mass      
Rapid 
      Transit, Electric Vehicles) 
 
x Development sector 
 
x       Energy Efficiency (Industry 
through the Perform, Achieve and Trade 
scheme) 
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2 
 
Technology 
(Fossil      and 
Renewable) 
 
x Renewables (solar, wind) 
 
x Advanced technology for 
coal-based power plants 
 
x Renewables (mostly solar, 
through National Mission) 
x Low  penetration  of  advanced 
technology  for  coal-based power plants 
 
x Low     utilization     of     hydro 
potential 
 
3 
 
Climate change 
as co- benefit? 
 
x More   focused   towards 
aggressive mitigation through 
technology intervention 
 
x Local  air   pollution  in 
cities 
 
x More focused  towards achieving 
development targets and multi-dimensional 
security 
 
x Local air pollution major target 
 
4 
 
Policy 
Instruments 
 
x Extensive use of market- 
based instruments 
 
x Budgetary support 
 
x Extensive use  of  market-based 
instruments 
 
x Budgetary support 
 
5 
 
Governance 
 
x Highly decentralized 
 
x More centrally-managed 
 
x Within some States, some cities 
are taking lead 
5. Concluding remarks 
To conclude, we would like to make a few statements. Firstly, there is a need to understand the relationship 
between GDP, carbon emissions and energy use in China and India. The following table gives an assessment: 
Evidently, the Energy intensity of GDP4 and Carbon intensity5 of GDP can be used as valid indicators to comment 
on whether the policies adopted by China are superior or inferior to those adopted by India. Calculations based on 
the information given in the above table indicates that between 1990 and 2010, the energy use intensity of GDP for 
China has decreased from 100 to 17 (indexed as 100 for 1990) while during the same period, the decrease in India 
has been to 44. For the carbon intensity case, the decrease in China (again indexed to 100 for the year 1990) has 
been to 20, while for India it is 56. This implies the following:  
 
x China is able to decouple energy and carbon from its GDP at a faster rate than India  
x Both China and India are demonstrably able to decouple its energy and carbon from GDP  
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Table 4: Comparative GDP, energy use and carbon emissions of China and India 
Indicator3  China India 
GDP  (at  current  US $) 1990 100 100 
2000 336 145 
2010 1667 524 
Energy Use (kt of oil 
 
equivalent) 
1990 100 100 
2000 133 144 
2010 289 228 
Carbon       emissions (kt) 1990 100 100 
2000 138 172 
2010 337 291 
Source: Online database of World Bank 
 
 The above broad conclusions hint at the success of policies adopted by China and India but evidently more in 
China. The comparative framework presented in the previous section provides a template for development co-
operation in certain specific areas, aimed at achieving faster decoupling of energy and carbon from GDP for India 
compared to what is observed in China. The recommendations are as follows: 
x Co-operate in advanced power production technologies (such as highly efficient coal-power based technologies)  
x Co-operate in joint utilisation of hydro-power, particularly in the Himalayan region  
x Sharing of strategies to achieve improvements in building sector efficiency  
x Sharing of strategies to promote extensive use of mass rapid transit systems and electric vehicles  
x Effective decentralisation and related governance mechanisms  
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